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DETAILED ACTION 

1 . The amendment filed on 5/26/09 has been received and fully considered; claims 
1-28 are presented for examination. 

2. Regarding the rejection under 35 (JSC 103, the Examiner maintains the 
rejections as Applicant fails to overcome all of the rejection. 

Response to Arguments 

3. Applicant's amendments filed /26/09 have been fully considered, but they are not 
persuasive. 

cant argues that the vector processor of Van Hook is no ; 

discloses fix and floating operation, see, column 12, lines 17-25 and column 18, lines 
52-57 and Fig, 7B; i.e., Main processor 100 in this example is a MIPS R4300 RISC 
microprocessor designed by MIPS Technologies, Inc., Mountain View Calif. This 

500 pro so ic jdes an execution unit with a 84-bit register file for integer and 
floating-point operations, a 16 KB Instruction Cache, a 8 KB Write Back Data Cache, 
and h 32-entry TI..8 for virtual-to-physical address calculation. As shov* n in FIG B 

f>ese 1 28-bit words as a concatenated sequence of eight 



oaimg po/;P operenons /n the MPS R4000 * set 
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4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-11 and 13-28 are rejected under 35 U.S.C. 102(e) as being anticiapted 
by Van Hook et al. (US 6,342,892). 

Regarding claims 1-11 and 13-28, Van hook discloses, 

1 . A dedicated, hardware-based Physics Processing Unit (PPU), comprising: a vector 
processor adapted to perform multiple, parallel floating point operations to generate 
physics data (column 18, lines 8-1 1 ); and a data communication circuit adapted to 
communicate the physics data to a host (column 16, lines 7-9). 

2. The PPU of claim 1, wherein the host comprises a Central Processing Unit (CPU), 
and the PPU further comprises: a PPU Control Engine (PCE) receiving commands from 
the CPU and controlling communication the physics data from the PPU to the host (Fig. 

5, Fig. 2). 
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3. The PPU of claim 2, wherein the PPU further comprises: an external memory and an 
internal memory; and a Data Movement Engine (DME) controlling the movement of data 
between the external memory and the internal memory in response to instructions 
received from the PCE (Fig. 5, column 15, lines 1-3). 

4. The PPU of claim 3, further comprising: a Floating Point Engine (FPE) performing 
multiple, parallel floating point operations on data stored in the internal memory (column 
18, lines 8-11). 

5. The PPU of claim 4, wherein the internal memory is operatively connected to the 
DME, and further comprising: a high-speed memory bus operatively connecting an 
external high-speed memory to at least one of the DME and the FPE (column 22, lines 
1 3-1 5; column 1 7, lines 1 7-1 9; column 1 8, lines 8-1 1 ). 

6. The PPU of claim 5, wherein the internal memory comprises multiple banks allowing 
multiple data threading operations (column 19, lines 41-50). 

7. The PPU of claim 3, wherein the PCE comprises control and communication software 
stored in a RISC core (column 19, lines 60-67). 

8. The PPU of claim 5, wherein the internal memory comprises first and second banks, 
and wherein the DME further comprises: a first unidirectional crossbar connected to the 
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first bank (column 2, lines 15-39); a second unidirectional crossbar connected to the 
second bank (column 2, lines 15-39); and, a bi-directional crossbar connecting first and 
second crossbars to the external high-speed memory (column 4, lines 14-22). 

9. A dedicated, hardware-based Physics Processing Unit (PPU) connected within a 
system to a Central Processing Unit (CPU) and comprising: an external memory storing 
data; and, an Application Specific Integrated Circuit (ASIC) implementing a vector 
processor adapted to perform multiple, floating point operations (column 18, lines 8-11; 
column 16, lines 7-9; column 13, lines 13-16; column 8, lines 39-46). 

10. The PPU of claim 9, wherein the system comprises a Personal Computer (PC); and 
wherein the PPU comprises an expansion board adapted for incorporation within the 
PC, the expansion board mounting the ASIC and the external memory (column 13, lines 
13-16). 

1 1 . The PPU of claim 10, further comprising circuitry enabling at least one data 
communications protocol between the PPU and CPU (Fig. 2). 

13. The PPU of claim 11, wherein the ASIC comprises a PPU Control Engine (PCE) 
receiving commands from the CPU and controlling data communications between the 
PPU and PC (Fig. 5). 
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14. The PPU of claim 13, wherein the ASIC further comprises: an internal memory (Fig. 
2); and a Data Movement Engine (DME) controlling the movement of data between the 
external memory and the internal memory in response to instructions received from the 
PCE (column 19, lines 61-67; column 20, lines 1-8; column 61). 

15. The PPU of claim 14, further comprising: a Floating Point Engine (FPE) performing 
multiple, parallel floating point operations on data stored in the internal memory (column 
1 8, lines 8-1 1 and columnl 6, lines 7-9). 

16. The PPU of claim 15, wherein the internal memory is operatively connected to the 
DME, and further comprising: a high-speed memory bus operatively connecting the 
external memory to at least one of the DME and the FPE (Fig. 5, column 1 8, lines 8-1 1 ). 

17. The PPU of claim 16, wherein the internal memory comprises multiple banks 
allowing multiple data threading operations (Fig. 5). 

18. The PPU of claim 17, wherein the internal memory further comprises: an Inter- 
Engine memory transferring data between the DME and FPE (column 19, lines 60-67). 

19. The PPU of claim 18, wherein the internal memory further comprises: a Scratch Pad 
memory (Fig. 6; column 19, lines 41-50). 
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20. The PPU of claim 14, further comprising a command packet queue transferring 
command packets from the PCE to the DME (column 19, lines 61-67; column 20, lines 
1-8). 

21 . The PPU of claim 1 5, wherein the FPE comprises a plurality of Vector Floating-point 
Units (column 18, lines 8-11). 

22. The PPU of claim 21 , wherein at least one of the command packets defines a vector 
length of variable length (column 8, lines 39-46). 

23. The PPU of claim 15, wherein the DME comprises a plurality of Memory Control 
Units (MCUs) and a Switch Fabric connecting the MCUs to the external memory (Fig. 
5); and, wherein the FPE comprises a plurality of Vector Processing Engines (VPEs) 
receiving date from at least one of the MCUs via a VPE bus (. 

24. The PPU of claim 23, wherein each Vector Processing Engine (VPE) comprises a 
plurality of Vector Processing Units (VPUs) receiving data from the VPE bus (column 
17, lines 30-42). 

25. The PPU of claim 24, wherein each VPU comprises: a dual bank Inter-Engine 
Memory (IEM) receiving data from the VPE bus (column 19, lines 61-67); one or more 
data registers receiving date from the IEM under the control of an associated 
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Load/Store Unit; and an Execution Unit performing parallel floating point operations 
(column 2, lines 15-39, column 4, lines 14-22). 

26. The PPU of claim 23, wherein at least one command packet received from the PCE 
defines a vector length of variable length (column 8, lines 39-46). 

27. The PPU of claim 23, wherein the Switch Fabric comprises at least one crossbar 
circuit (column 2, lines 15-39, column 4, lines 14-22). 

28. The PPU of claim 24, wherein each VPU is dynamically re-configurable (element 
420). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Van Hook, as 
applied to claims 9-1 1 above, in view of Intel (Intel PCI and PCI Express; note that the 
subject matter relied upon in the reference is dated). 



Application/Control Number: 10/715,440 Page 9 

Art Unit: 2123 

Claim 12, Van Hook does not disclose that the CPU and PPU communicate via 
at least one selected from a group of physical interfaces consisting of: USB, USB2, 
Firewire, PCI, PCI-X, PCI-Express, and Ethernet. On the other hand, Intel discloses of a 
PCI interface, or alternatively, of a PCI- Express interface (pages 2-3, PCI, PCI 
Express). The PCI interface is a tenfold performance gain over ISA, has plug-and-play 
capabilities, and is processor agnostic and flexible (Intel, page 2). Alternatively, the PCI- 
Express interface supports important features such as power management and the 
ability to handl both host-directed and peer-to-peer data transfers (Intel, page 3). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to implement a PCI interface, or alternatively, a PCI-Express interface, for the 
above reasons. Alternatively, one rationale that may be used to support the conclusion 
of obviousness is simple substitution of one known element for another to obtain 
predictable results, and it is noted in Figure 2 of Van Hook as modified that there exists 
a bus that connects the CPU and the PPU. 

Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed Kidest Bahta whose telephone number is 571-272-3737. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul Rodriguez can be reached on 571-272-3753. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application information Retrieval IPAIRI system. Status information for published 
applications may be obtained from either Private PMR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAG system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-fee). 



/Kidest Bahta/ 
Primary Examiner, Art Unit 2123 
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